We present an empirical model of the ionospheric electric potential based on output from the assimilative mapping of ionospheric electrodynamics technique (AMIE). The model is derived using a multivariable linear regression analysis technique to relate the potential at each grid point to the in- 
Introduction
There exist many models which describe the ionospheric electric field structure, most of which provide only a few electric potential patterns for selected IMF and solar wind conditions. For example, the Heppner and Maynard [1987] model is based upon electric field measurements made by Dynamics Explorer 2 (DE-2) and provides seven convection patterns for different IMF orientations. Other models, which incorporate both more IMF orientations and seasonal effects, are those presented by Rich and Hairston [1994] , Weimer [ 1995] , and Ruohoniemi and Greenwald [ 1996] . These three models each offer approximately 75 different electric field patterns for a wide variety of fixed IMF orientations and seasons. The above models agree on the basic structure of the ionospheric convection: for example, the antisunward flow over the magnetic pole when the IMF Bz is southward.
Another type of statistical model is one that allows the electric field pattern to be modeled for any IMF orientation. This type of model is more versatile than the above mentioned models by allowing small changes in IMF orientation to be reflected in the electric field structure [Friis- Christensen et al., 1985; Papitashvili et al., 1994; Weimer, 1996] . These models accomplish this by either fitting spherical harmonic coefficients to functions [Weimer, 1996] For this initial version of SAMIE, 1 minute AMIE runs were used from March 23 thru March 30, 1995. The IMF was measured by the WIND satellite upstream of the magnetosphere. The measured values were convected to the dayside magnetopause using the distance of the satellite away from the subsolar magnetopause along the Sun-Earth direction and the measured solar wind bulk speed. An additional 10 minutes were added to account for the slow convection through the magnetosheath and the magnetopauseionosphere communication time [Ridley et al., 1998 ]. For the linear regression analysis, the convected IMF data was smoothed using a 15 minute running average, while the AMIE patterns were smoothed in time using a 5 minute running average. The individual AMIE patterns were not smoothed in latitude or longitude. shows the potential to be very large compared to the actual potential. Once the predictive model starts using the AMIE patterns after the IMF reorientation, though, the potentials equal out and the difference is minimized. This drives the predicted values back towards the ground and satellite based measurements, which allows some decoupling from the IMF measurements made by the upstream satellite.
We compare the coupled model run to a non-interactive background model run. Plate 3 shows the 24 hour average Weimer [1996] pattern, the AMIE pattern using that background, and the difference between them. This run was conducted using the same data sets as the previous run, but with a different background model selected. The AMIE potential pattern (right) is much weaker than the Weimer [1996] patterns (left), and there is very little hint of the reversed convection, which was clearly observed in the previous run. Comparing Plates 2 and 3, it is evident that AMIE heavily relies on the background pattern for data sparse regions (e.g. the central polar cap). It is also evident that there are signif- While the SAMIE model as presented in this letter is an adequate first step, a number of improvements could be made: (1) the southern hemisphere could be included; (2) more time periods, covering all seasons, could be included to elucidate asymmetries between the strength and shape of the electric potential during different seasons; (3) the electric field could be used in regions of low potential so that the cross correlation may improve in those regions; (4) the Bz positive to negative split could be moved closer to 2 nT, as indicated by Braugitam et al. [1991 ] ; and (5) a more sophisticated relationship could be established between the nightside electric field or potential and the upstream IMF and solar wind conditions (e.g. using a time series of IMF data combined with a linear filter). tion rate in the auroral ionosphere and their empirical relations to horizontal magnetic disturbances, Planet. Space Sci., 31, 641,
